Introduction
Ozone (O3) is one of the major atmospheric pollutants, and it is one of the substances that cause photochemical pollution in cities. Near-ground ozone can affect the growth of crops and plants, and harm human eyes, nasal mucosa and nervous system [1, 2] . The concentration of O3 in the troposphere is mostly generated by local emissions of nitrogen oxides (NOx) and volatile organic compounds (VOCs) under sunlight. Once generated, O3 will exist in the troposphere for days or weeks and can affect the downwind region through long-distance air transmission [3] . In recent years, in China, atmospheric oxidization has been increasing rapidly, and the O3 pollution in urban and rural has been exacerbated [4] . In China, ozone research has been carried out in many places. Wang found that the emissions of ozone precursor from urban areas are relatively high, the ratio of VOCs/NOX is relatively low, and O3 is controlled by VOCs. As the air mass moves, it gradually transitions to NOx controlled [5] . In rural areas, Biogenic emissions of VOCs are higher, O3 pollution is characterized as NOx control [6] . Besides, meteorological factors and regional transmission are also the form factor of ozone pollution.
At present, there is a lack of research on the characteristics of O3 pollution processes at home and abroad During the observation period, we use PAMS standard gas to calibrate, including 29 kinds of alkanes, 11 kinds of olefins and alkynes, and 16 kinds of aromatic hydrocarbons.
Results and Discussion

Analysis of Typical Ozone Pollution Process
The typical O3 pollution process was selected from 0 o'clock of 11/06/2016 to 15/06/2016 in Jinan, analyzing the changing process, including the concentration of pollutants (including O3, NO, NO2, CO, VOCs), temperature, relative humidity(RH). It can be seen from Fig. 1 . respectively, and ambient air quality reached slight pollution on the 11th, 12th, and 13th.The concentrations of O3 showed a single-peak pattern on June 11th and 14th. The O3 concentration began to decline from 6 o' clock and reached the lowest value of the day at 7 o' clock. While solar radiation continued to increase, O3 continued to accumulate and reached a maximum at 13 o' clock and maintained to 17o' clock, then it continued to decrease, reaching a low-value area during the day. The similar one-peak variations have also been confirmed in Spain and India [7, 8] . There was a continuous high value of ozone concentration on the night of the 12th and the early morning of the 13th, which may also be related to the transmission of ozone at night on the coastal areas.
Relationship between ozone and ozone precursors As can be seen from the figure, there is a negative correlation between ozone concentration and ozone precursors. Ozone precursors (except CO) accumulated from 0 o' clock to 6 o' clock, furthermore, the accumulation of VOCs was significantly higher than that of NOx, which showed that ozone is mainly controlled by VOCs. At the beginning of 6 o' clock, with the increase of traffic flow, NOx and VOCs began to increase, and the suppression of O3 by them strengthened. With the end of the morning peak, the suppression of O3 by their continuously weakened, and the series of photochemical reactions between them can also contribute to generating O3. With the increase of traffic flow from 17 o' clock, the titration effect of NOx and VOCs on O3 began to appear. At 6 o' clock-8 o' clock on the 12th, the concentration of VOCs, NOX, and CO increased sharply. This may be related to regional air masses transportation or local plentiful emissions.
CO
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Ozone generation potential is an important index to measure the reactivity of ozone precursor and its effect on ozone generation. It's equation as follows：
In the equation, OFP is the ozone generation potential of the ozone precursor, MIR is the maximum incremental reactivity value of the ozone precursor, and [VOC] is its concentration in the ambient air.
The concentration and the ozone generation potential of VOCs was in the order of aromatic hydrocarbons> olefins> alkanes. It can be seen that the alkanes had a relatively high concentration and low reactivity, so their contribution to ozone is slight. The olefins had a higher reactivity due to its C=C double bond and their contribution to ozone is higher than that of alkanes. Due to the highest concentration and reactivity, the contribution of aromatic hydrocarbons to ozone generation is the highest. So, the emission control of aromatic hydrocarbons from the petrochemical industry in Jinan should be highly focused on. On June 11th, the OFP peaked at 0 o'clock-6 o' clock in the early morning, and this is mainly due to the emission of VOCs at night and the lower height of the atmospheric boundary layer. OFP reached a high level from 18 o' clock on 11th to10 o' clock the next day, which may be related to atmospheric regional transportation.
Relationship between ozone and meteorological conditions
In view of weather conditions, there was a positive correlation between temperature and O3 concentration, and a negative correlation between relative humidity and O3 concentration. It can be seen that ozone is easily accumulated under high temperature and low humidity conditions [10] . From June 11th to June 12th, the wind direction of Jinan was dominated by northeast, and it changed to southwest or south from the 13th to the 14th, with a relatively high speed. The dominant wind direction in summer in Jinan is south, which is conducive to the transmission of regional pollutants. In view of the daily variation of NOX, CO, VOCs, there was no significant concentration change except for the increase caused by traffic peaks in morning and evening. It can be seen that atmospheric diffusion conditions were not the main cause of O3 pollution in these days. However, the peak of these pollutants at the morning on the 12th was significantly higher than that on other days, and after 1-2 hours, the ozone concentration increased sharply, indicating there is accumulative effect of pollutants.
Spatial Distribution of the Typical Pollution Process
Using the Geographic Information System (ArcGIS), the spatial distribution of O3 pollution on June 13th in Jinan was further simulated, as shown in Fig. 2 . It can be seen that the O3 pollution in different districts and counties was different. The O3 pollution was heavier in Shanghe County in the northeast, Pingyin County, and Changqing District in the southwest. The ozone concentration in the central part of Shanghe County reached 225-237μg/m 3 , which is 1.4 times higher than the national level II standard. This may be due to the fact that the wind direction in Jinan on June 13th suddenly shifted from northeast to southwest. Shanghe County, located at downwind region, may have been affected by upwind pollution. However, the ozone pollution in the upwind Pingyin county is also heavy, which may be related to the emission of local pollution sources. Meanwhile, the O3 pollution in the downtown area is significantly lower than the urban suburbs,this may be due to the fact that with the high reactivity, the accumulated atmospheric pollutants in the urban area will temporarily decompose ozone into other substances,then they drifted to the suburbs with the wind and gradually reacted mutually to regenerate ozone. 
Conclusions
By analyzing the typical O3 pollution process from 0 o'clock of 11/06/2016 to 15/06/2016, it was concluded that the daily O3 pollution changing process in Jinan showed the single-peak and double-peak pattern, reaching the maximum value of 178 μg/m concentration on the June 13 th . The reason for this O3 pollution process may be related to the emission of NOX, CO, and VOCs; the order of ozone generation potential is aromatic hydrocarbons> olefins> alkanes; the weather condition with high temperature and low humidity, and regional air transport. The contaminated air masses entered into Jinan via the transmission channel from the central and western regions of Jiangsu Province. In addition, suburban ozone pollution was significantly stronger than that in center of the city, which may be related to the decomposition and secondary generation of ozone.
